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(57) A history adding device includes an image

processing unit and a history adding unit. The image
processing unit applies image processing to an input im-
age to generate a processed image. The history adding
unit generates history information necessary for restora-

tion processing in which the processed image is restored
to the input image. The history adding unit adds the his-
tory information to the processed image to generate a
history-added image file to which the restoration process-
ing is executable.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinventionrelatestoahistory adding
device that generate a history-added image file and an
electronic camera. The present invention also relates to
animage processing program for processing the history-
added image file.

2. Description of the Related Art

[0002] In a conventional electronic camera, image
processing such as color interpolation, color correction,
noise filtering, and edge enhancement is applied to im-
age data. A processed image thus generated is highly
versatile and convenient for a user because it is easily
opened by general image display software for printing.
[0003] Also, there is another known electronic camera
that generates a RAW image approximate to an image
outputted from an image sensor. A user can apply ad-
vanced image processing to this RAW image later (ex-
post determination ofimage quality). A user can also cre-
ate images later according to his/her intended uses, for
example, creating from one RAW image an image suit-
able for high-definition printing as well as a small image
suitable for electronic mail enclosure (for multiple pur-
poses). In addition, storing an image in a RAW image
form makes it possible to apply a future-available ad-
vanced image processing thereto. Accordingly, images
of better quality than that of images obtained at the time
of shooting will be obtainable in the future (the application
of the latest technology).

[0004] As described above, the processed image is
advantageous in its usability, while the RAW image is
advantageous in the ex-post applicability of advanced
image processing.

[0005] Thereisaknown electronic camera that selects
one of the processed image and RAW image to record
the selected image (for example, disclosed in Japanese
Unexamined Patent Application Publication No.
2001-61067). Also, another known electronic camera
generates both the RAW image and the processed image
at each shooting and records them independently (for
example, simultaneous recording of RW +JPEG).
[0006] However, there are some cases where addi-
tional image processing is performed on a completed
processed image later, for example, where a user later
adjusts image quality of the processed image as desired,
or anoutput device such as a printer automatically makes
additional adjustment to image quality of the processed
image in order to optimize it for output. Such additional
image processing causes degradation in image quality,
for example, as follows.

[0007] [Example 1] High-frequency noise in an image
increases or an edge waveform deteriorates such as the
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occurrence of thick overshoot and jaggy when an edge-
enhanced, processed image in the electronic camera is
later subjected to additional high-frequency enhance-
ment such as unsharp masking.

[0008] [Example 2] Color saturation in a specific color
gamut impairs natural hue when the processed image
subjected to large saturation enhancement in the elec-
tronic camera is later subjected to saturation enhance-
ment in the specific color gamut.

[0009] [Example 3] False color in color interpolation is
enhanced when a color-interpolated, processed image
in the electronic camera is later subjected to saturation
enhancement.

[0010] In order to avoid such degradation in image
quality, the use of the RAW image is effective. However,
the RAW image is less usable than the processed image
since it cannot be directly printed.

[0011] The advantages of the processed image and
RAW image can be achieved by the simultaneous re-
cording of RAW + JPEG. However, there is a problem in
the simultaneous recording of RAW + JPEG that the two
the image files are separately recorded, increasing data
amount.

SUMMARY OF THE INVENTION

[0012] Itis anobject of the present invention to provide
a technique for generating and processing new image
data (referred to as a history-added image file in the
claims) having the advantages of both of the usable proc-
essed image and the RAW image to which the advanced
image quality processing is applicable.

[0013] Hereinafter, the present invention will be de-
scribed.

[0014] «1» A history adding device of the present in-
vention includes an image processing unit and a history
adding unit. The image processing unit applies image
processing to an input image to generate a processed
image. The history adding unit generates history infor-
mation necessary for restoration processing in which the
processed image is restored to the input image. The his-
tory adding unit adds the history information to the proc-
essed image to generate an image file being able to be
subjected to the restoration processing (hereinafter, re-
ferred to as a history-added image file).

[0015] «2» Preferably, the history adding unit judges
whether the image processing is substantially reversible/
irreversible, according to a setting of the image process-
ing. When judging that the image processing as irrevers-
ible, the history adding unit adds a difference image be-
tween the input image and the processed image to the
processed image as the history information. On the other
hand, when judging the image processing as reversible,
the history adding unit adds, to the processed image as
the history information, information indicating a setting
of the image processing or information indicating inverse
transformation of the image processing.

[0016] «3» Preferably, the input image which the his-
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tory adding device handles is a color image having a
plurality of kinds of color signals on each pixel. In this
case, the history adding unit generates a difference im-
age between the input image and the processed image
for each of the color signals. The history adding unit adds
the difference image for each of the color signals to the
processed image as the history information.

[0017] «4» Preferably, the input image which the his-
tory adding device handles is a color image having a
plurality of kinds of color signals arranged on each pixel
according to a predetermined color pattern. In this case,
the image processing unit applies at least color interpo-
lation to the input image to generate a processed image
having the plural kinds of the color components are ar-
ranged on each of the pixels.

[0018] In this case, the history adding unit extracts
color signals of the color pattern from the processed im-
age to generate a color pattern image. The history adding
unit finds a difference image between the input image
and the color pattern image to add the difference image
to the processed image as the history information.
[0019] «5» An electronic camera of the present inven-
tion includes: the history adding device according to any
one of the above «1» to «4»; and an image-capturing
unit capturing an image of a subject to generate an input
image. The electronic camera processes the inputimage
in the history adding device to generate the history-added
image file.

[0020] «6» Preferably, the history adding device finds
a difference image between an image before edge en-
hancement and an image after edge enhancement. The
history adding device adds the difference image to the
image after edge enhancement as the history informa-
tion. By such a history adding device, the electronic cam-
era generates the history-added image file from which
an effect of the edge enhancement thereof can be elim-
inated later.

[0021] «7» Preferably, the history adding device finds
a difference image between an image before saturation
enhancement and an image after saturation enhance-
ment. The history adding device adds the difference im-
age to the image after saturation enhancement as the
history information. By such a history adding device, the
electronic camera generates the history-added image file
from which an effect of the saturation enhancement
thereof can be eliminated.

[0022] «8» An image processing program of the
present invention causes a computer to apply image
processing to the history-added image file generated in
the electronic camera according to any one of the above
«5» to «7». The image processing program causes the
computer to function as an input processing unit, a res-
toration processing unit, and an image re-processing
unit.

[0023] The input processing unit obtains the proc-
essed image and the history information from the history-
added image file. Meanwhile, the restoration processing
unit applies a restoration processing indicated by the his-
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tory information to the processed image to obtain a re-
stored image (an image approximate to the input image
before the image processing). The image re-processing
unit applies a new image processing to the restored im-
age obtained by the restoration processing unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The nature, principle, and utility of the invention
will become more apparent from the following detailed
description when read in conjunction with the accompa-
nying drawings in which like parts are designated by iden-
tical reference numbers, in which:

Fig. 1 is a diagram showing a configuration of an
electronic camera 11 of an embodiment of the
present invention;

Fig. 2is aflowchart showing operations of generating
a history-added image file;

Fig. 3 is a view showing operations of generating
difference images;

Fig. 4 is a view showing operations of generating a
difference image; and

Fig. 5 is a flowchart describing computer operations
by an image processing program.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0025] Hereinafter, embodiments of the presentinven-
tion will be described in detail with reference to the draw-
ings.

«Embodiment of Electronic Camera and History Adding
Device»

[Description of Configuration]

[0026] Fig. 1 is a diagram showing a configuration of
an electronic camera 11 of an embodiment of the present
invention.

[0027] In Fig. 1, a photographing lens 12 is attached
to the electronic camera 11. In an image space of the
photographing lens 12, a light-receiving surface of an
image sensor 13 is disposed. RGB color filters in the
Bayer pattern are disposed on the light-receiving surface
of the image sensor 13. A RAW image in which color
signals are arranged in the Bayer pattern is generated.
The RAW image is converted to a digital image via an
A/D converter 14, and thereafter inputted to an image
processing unit 15.

[0028] The image processing unit 15 includes the fol-
lowing processing units.

(1) a correction unit 16 to correct characteristics
mainly of the image sensor 13, such as offset cor-
rection, fixed pattern noise correction, and linearity
correction



5 EP 1 679 660 A1 6

(2) a white balance correction unit 17 to correct color
cast in the RAW image due to color temperature of
a light source, by gain adjustment of an RR color
signal and a B color signal

(3) a color interpolation unit 18 to color-interpolate
the RAW image in the Bayer pattern to generate im-
age data in which each pixel has the color signals of
RGB

(4) a gamma processing unit 19 to correct the tone
of the image data

(5) a color processing unit 20 to apply saturation en-
hancement and hue correction to the image data
(6) an edge enhancement unit 21 to enhance the
edge of the image data

[0029] A processed image resulting from the image
processing via these processing units 16 to 21 is inputted
to an image compression unit 22. The image compres-
sionunit22 compresses the inputted image data to output
compressed data to a file generating unit 23.

[0030] The electronic camera 11 also includes a con-
trol unit 26 for system control, an operation unit 27, a
difference processing unit 28, and an image expansion
unit 50. The difference processing unit 28 reads animage
selectively from the processing units 16 to 21 of the image
processing unit 15 to generate a difference image. The
difference image is outputted to a difference compression
unit 29. The difference compression unit 29 compresses
the difference image to output the compressed difference
image to the file generating unit 23.

[0031] The file generating unit 23 outputs a history-
added image file. The history-added image file is record-
ed in a recording medium 25 via a recording unit 24.

[Description of Operations]

[0032] Fig. 2is aflowchart showing operations of gen-
erating the history-added image file. The operations of
generating the history-added image file will be described
below, following the step number shown in Fig. 2.

Step S1: The control unit 26 sets the image processing
of the processing units 16 to 21 according to an image
quality mode set via the operation unit 27.

Step S2: In response to a release operation (the opera-
tion unit 27) from a user, the control unit 26 controls the
image sensor 13 todrive it. Theimage sensor 13 captures
an image of a subject to output the RAW image. The
RAW image is turned into the processed image step by
step via the processing units 16 to 21 of the image
processing unit 15. The processed image is compressed
by the image compression unit 22 and thereafter is out-
putted as the compressed data to the file generating unit
23.

Step S3: In the electronic camera 11, using a custom
setting function, it is possible to arbitrarily designate one
of the processings of the processing units 16 to 21 as a
restoration step of the image processing on the history-
added image file. Note that in the initial setting, the RAW
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image outputted from the correction unit 16 (a step in
which only characteristic compensation to the image sen-
sor 13 has been executed) is set as an image in the res-
toration step.

[0033] The control unit 26 judges whether an image
processing group executed between theimage in the res-
toration step and the processed image (i.e., the image
processing to be cancelled) is reversible or not.

[0034] The reversibility may be judged simply from the
kind or combination of the image processings. Alterna-
tively, for more accurate judgment on reversibility, irre-
versible transformation such as tone jump, color satura-
tion, black crushing may be detected by histogram anal-
ysis or the like before/after the image processing.
[0035] When the image processings to be cancelled
can be considered as reversible as a result of the judg-
ment, the control unit 26 shifts its operation to Step S4.
On the other hand, when the image processing to be
cancelled is irreversible, the control unit 26 shifts its op-
eration to Step S5.

Step S4: Here, since the image processings to be can-
celled is considered as reversible, the restoration
processing may be the inverse transformation of the im-
age processings in a reverse order. Such inverse trans-
formation can be found by calculation based on a math-
ematical model of image processing. Further, it is also
possible to experimentally determine such inverse trans-
formation.

[0036] Inthe control unit 26, information necessary for
the inverse transformation is stored in advance in the
form of a table. The control unit 26 refers to the table for
the image processing to be cancelled (specifically, a
processing parameter) to obtain a corresponding inverse
transformation parameter. The control unit 26 outputs
the inverse transformation parameter as the history in-
formation to the file generating unit 23. As the history
information, the control unit 26 may output, to the file
generating unit 23, a processing parameter indicating the
image processing to be cancelled.

[0037] After such processing, the control unit 26 shifts
its operation to Step S10.

Step S5: The control unit 26 judges whether or not an
image at the restoration step (corresponding to the input
image in the claims) is an image before colorinterpolation
(a so-called RAW image).

[0038] Here, if the image at the restoration step is a
color-interpolated image having all the color signals of
the three RGB phases, the control unit 26 shifts its op-
eration to Step S6.

[0039] Ontheotherhand,iftheimage atthe restoration
step is an image before color interpolation and having
the color signals arranged in the Bayer pattern, the con-
trol unit 26 shifts its operation to Step S7.

Step S6: The control unit 26 instructs the difference
processing unit 28 to execute difference processing for
each of the color signals. The difference processing unit
28 reads the processed image outputted from the image
processing unit 15 or from the image expansion unit 50
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and the image at the restoration step to generate a dif-
ference image for each color signal as shown in Fig. 3.
[0040] After thus obtaining the difference images, the
control unit 26 shifts its operation to Step S9.

Step S7: The control unit 26 instructs the difference
processing unit 28 to generate a color pattern image in
the same color pattern as that of the RAW image. The
difference processing unit 28 obtains the processed im-
age outputted from the image processing unit 28 or the
image expansion unit 50 to determine one kind of color
signal for each pixel according to the color pattern of the
image sensor 13. By such processing, the color pattern
image in the same color pattern as that of the RAWimage,
whichis generated by transforming the processedimage,
can be obtained.

Step S8: The difference processing unit 28 generates a
difference image between the image at the restoration
step (the input image in the RAW image form) and the
color pattern image, as shown in Fig. 4.

[0041] After thus obtaining the difference image, the
control unit 26 shifts its operation to Step S9.

Step S9: The difference compression unit 29 compresses
the difference image outputted from the difference
processing unit 28 to output the compressed difference
image as the history information to the file generating
unit 23.

Step S10: The file generating unit 23 adds the history
information to the compressed data (the result of the com-
pression of the processed image) inputted from the im-
age compression unit 22 to generate the history-added
image file.

[0042] The history-addedimage file has afile structure,
for example, as follows.

(1) SOI (Start Of Image) marker

(2) metadata based on the Exif standard

(3) DQT (quantization table)

(4) SOF (frame header)

(5) DHT (Huffman table)

(6) SOS (scan header)

(7) compressed data of the processed image
(8) EOI (End Of Image) marker

(9) history information

[0043] Note that he history information may be stored
in an application segment in the file.

[0044] Due to such a compatible file structure, itis pos-
sible to handle the compressed data of the processed
image even by conventional general-purpose image
processing software in the conventional manner.

Step S11: The completed history-added image file is re-
corded in the recording medium 25 by the recording unit
24,

«Embodiment of Image Processing Program»

[0045] Next, an image processing program for
processing the history-added image file on a computer
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will be described.

[0046] Fig. 5 is a flowchart to describe computer op-
erations controlled by the image processing program.
Hereinafter, the operations will be described, following
the step number shown in Fig. 5.

Step S21: The computer reads the history-added image
file generated in the electronic camera 11 via the record-
ing medium 25 or a communication medium to store it
on a memory in the computer.

Step S22: The computer obtains the compressed data
of the processed image from the history-added image
file. The computer expands the image of the compressed
data to obtain the processed image of the YCbCr color
system. Next, the computer converts color coordinates
of the processed image from the YCbCr color system to
the RGB color system to obtain the processed image
composed of RGB color signals.

Step S23: Upon receiving an instruction to adjust image
quality of the processed image from a user, the computer
shifts its operation to Step S25. On the other hand, when
such an instruction is not inputted, the computer shifts
its operation to Step S24.

Step S24: The computer positively uses the processed
image in processing where the processed image is ad-
equate (such as direct printing). After these processing,
the computer shifts its operation to Step S23.

Step S25: On the other hand, in processing such as im-
age quality adjustment where the use of the processed
image will cause degradation in image quality, the com-
puter generates the restored image. For this restoration
processing, the computer obtains the history information
from the history-added image file.

Step S26: The history information can be at least two
kinds of information, namely, the difference image for
canceling the irreversible image processing and param-
eter information for inversely transforming the reversible
image processing. The computer judges which one of
the difference image/the parameter information is con-
tained in the history-added image file as the history in-
formation.

[0047] When as a result of the judgment, the history
information is the parameter information, the computer
shifts its operation to Step S27.

[0048] Onthe other hand, when the history information
is the difference image, the computer shifts its operation
to Step S29.

Step S27: The computer finds the inverse transformation
parameter from the history information to set details of
the inverse transformation according to the parameter.
If the history information is simply the processing param-
eter for the image processing, the computer refers to the
table as in Step S4 to obtain the inverse transformation
parameter based on the processing parameter.

Step S28: The computer applies the set inverse trans-
formation to the processed image to obtain the restored
image. After this operation, the computer shifts its oper-
ation to Step S34.

Step S29: At this step, the computer expands the history
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information, namely, the compressed data of the differ-
ence image, to obtain the difference image.

Step S30: The computer judges whether or not the dif-
ference image is the difference image for each color sig-
nal as shown in Fig. 3.

[0049] Here, if the difference image is the difference
image for each color signal, the computer shifts its oper-
ation to Step S31.

[0050] On the other hand, if the difference image is the
difference image in the Bayer pattern as shown in Fig.
4, the computer shifts its operation to Step S32.

Step S31: The computer executes, for each color signal,
addition of pixels of the difference image and the proc-
essed image to obtain the restored image. After this op-
eration, the computer shifts its operation to Step S34.
Step S32: The computer selects color signals from the
processed image according to the color pattern of the
image sensor 13. By this processing, the processed im-
age is transformed to the color pattern image having the
same color pattern as that of the difference image. The
transformation processing here is preferably completely
equivalent to that at Step S7.

Step S33: The computer executes pixel addition of the
difference image and the color pattern image to obtain
the restored image in the Bayer pattern.

Step 34: The computer applies the image processing in-
structed by the user to the obtained restored image to
generate a new processed image.

Step S35: The computer adds new history information to
the new processed image obtained at Step S34 to create
a history-added image file again. This re-creation
processing is the same as the processing at and after
Step S3in Fig. 2, and therefore, the description thereof
will not be given here.

«Supplemental Matters to Embodiments»

[0051] The above embodiments have described the
RAW image in the Bayer pattern. However, the color pat-
tern of the RAW image is not limited to the Bayer pattern.
[0052] Further, the above embodiments have de-
scribed the case where the history adding device is
mounted in the electronic camera 11. However, the
present invention is not limited to this structure. For ex-
ample, the history adding device may be mounted in a
film scanner and so on.

«Effects etc. of Embodiments»

[0053] For facilitating the application to other embod-
iments, principles of the effects of the above-described
embodiments will be described in the following.

[1] The history adding device of the embodiment gen-
erates the history-added imagefile. This history-add-
ed image file includes the processed image that has
undergone the image processing. This processed
image, since having undergone the image process-
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ing, can be opened by general-purpose image dis-
play software for immediate printing. Further, it is
possible to directly printthe processed image by con-
necting the electronic camera 11 to a printer. As a
result, high usability is attained.

The history-added image file further includes the his-
tory information. The use of the history information
makes it possible to alleviate the influence of the
image processing on the processed image. The re-
stored image thus obtained, even if undergoing ad-
ditional image quality adjustment, suffers little deg-
radation in image quality ascribable to the repeated
image processing. Therefore, it has the advantages
similar to those of the conventional RAW image, for
example, in that image quality is determined later,
that the image is used for multiple purposes, and that
the latest technology is applicable to the image.

As described above, in the embodiments, it is pos-
sible to generate the history-added image file having
the merits of both the usability of the processed im-
age and the applicability of the high-quality image
processing using the restored image.

[2] Preferably, according to the embodiments, the
reversibility of the image processing is judged ac-
cording to the setting of the image processing, and
the history information is changed when appropriate
depending on the judgment result.

Specifically, if the image processing is judged as ir-
reversible, the difference image between the input
image and the processed image is added as the his-
tory information to the processed image. In this dif-
ference image, image information lost through the
irreversible image processing is stored as a differ-
ence. Therefore, processing the difference image
and the processed image later makes cancellation
of even the irreversible image processing possible.
On the other hand, if the image processing is judged
as reversible, the information indicating the settings
of the image processing or the information indicating
the inverse transformation of the image processing
is defined as the history information. Executing the
inverse transformation based on this history infor-
mation enables the restoration processing. In partic-
ular, since this history information only has to be in-
formation for determining the inverse transformation,
its data volume is far smaller than a data volume of
the aforesaid difference image. Therefore, when the
imaging processing is reversible, a data volume of
the history-added image file can be adaptively re-
duced.

[3] Further, according to the embodiments, the input
image is preferably the color image having the plural
kinds of color signals on each pixel. In this case, as
the history information, the difference image be-
tween the input image and the processed image is
generated for each color signal.

Using the difference image for each color signal later
enables the restoration processing for each color sig-
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nal, so that the restored image having all the color
signals can be created.

[4] Further, according to the embodiments, the input
image is preferably the color image having the plural
kinds of color signals arranged on each pixel accord-
ing to the predetermined color pattern. In this case,
by the image processing including the color interpo-
lation, the processed image becomes a processed
image having the plural kinds of color components
on each pixel. Therefore, the color signals corre-
sponding to the color pattern of the input image are
extracted from this processed image, whereby the
color pattern image having the same color pattern
as that of the input image is generated. Then, the
difference image between this input image and the
color pattern image is generated as the history infor-
mation.

Including this history informationin the history-added
image file enables the ex-post restoration process-
ing as follows.

First, the processed image is obtained from the his-
tory-added image file, the color signals correspond-
ing to the color pattern of the inputimage are extract-
ed, and the color pattern image having the same
color pattern as that of the input image is generated.
Next, the difference image is obtained from the his-
tory-added image file, and the color pattern image
and the difference image are added, so that the re-
stored image substantially equivalent to the inputim-
age is obtained.

Such processing can realize the processing of re-
storing the RAW image, for example, in the Bayer
pattern from the processed image.

[5] Mounting the history adding device in the elec-
tronic camera allows the electronic camera to gen-
erate the aforesaid history-added image file therein.
Note that the processed image and the restored im-
age is the same picture macroscopically and are thus
similar images. The history information is used for
transformation to/from these similar images, and
therefore, it generally needs to have only a small
data volume.

Therefore, the data volume required for the history-
added image file is smaller than that required for the
conventional simultaneous recording of RAW +
JPEG. In the electronic camera, it is possible to re-
alize reduction in recording time and increase in the
number of recordable frames of the recording medi-
um.

[6] Further, it is preferable to create the difference
image between images before and after the image
processing including edge enhancement. Using this
difference image later enables ex-post removal of
the influence that the edge enhancement gives to
the image quality.

As aresult, a high-frequency noise due to later high-
frequency enhancement (such as unsharp masking)
can be reduced. Further, degradation in image qual-
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ity such as the thick overshoot or jaggy can be re-
duced.

[7]1 Further, it is preferable to create the difference
image between images before and after the image
processing including saturation enhancement. Us-
ing this difference image later enables ex-post re-
moval of the influence that the saturation enhance-
ment gives to image quality.

As a result, it is possible to reduce degradation in
image quality such as the loss of natural hue due to
color saturation in a specific color gamut, when the
saturation enhancement is re-applied later.

[8] According to the image processing program of
the embodiment, the restored image less affected
by the image processing of the camera is generated
using the history information. Even with additional
image processing to this restored image, it is possi-
ble to avoid degradation in the image quality ascrib-
able to the repeated image processing, creating a
good image.

[9] According to the above-described embodiments,
the history-added image file is re-created after the
additional image quality adjustment. Therefore, re-
petitive image quality adjustment on the computer
does not leads to repetitive overlapping image
processing. That is, repetitive trial-and error image
processing will not cause degradation in the image
quality.

Claims

A history adding device comprising:

an image processing unit applying image
processing to an inputimage to generate a proc-
essed image; and

a history adding unit which generates history in-
formation necessary for restoration processing
in which the processed image is restored to the
input image, and adds the history information to
the processed image to generate an image file
being able to be subjected to the restoration
processing (hereinafter, history-added image
file).

2. The history adding device according to claim 1,

wherein said history adding unit:

judges whether the image processing is sub-
stantially reversible/irreversible, based on set-
ting of the image processing;

adds a difference image between the input im-
age and the processed image to the processed
image as the history information, when judging
that the image processing is irreversible; and
adds, to the processed image as the history in-
formation, one of information indicating a setting
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of the image processing and information indicat-
ing inverse transformation of the image process-
ing, when judging that the image processing is
reversible.

3. The history adding device according to claim 1,

wherein:

theinputimageis a colorimage having a plurality
of kinds of color signals on each pixel; and
said history adding unit generates a difference
image between the input image and the proc-
essed image for each of the color signals, and
adds to the processed image the history infor-
mation including the difference image for each
of the color signals.

4. The history adding device according to claim 1,

wherein:

theinputimage s a colorimage having a plurality
of kinds of color signals arranged on each pixel
according to a predetermined color pattern;
said image processing unit applies at least color
interpolation to the input image to generate a
processed image having a plurality of kinds of
color components arranged on each pixel; and
said history adding unit extracts color signals of
the color pattern from the processed image to
generate a color pattern image, and adds a dif-
ference image between the input image and the
color pattern image to the processed image as
the history information.

5. An electronic camera comprising:

the history adding device according to any one
of claim 1 to claim 4; and

an image-capturing unit capturing an image of
a subject to generate an input image, wherein
said history adding device processes the input
image to generate a history-added image file.

The electronic camera according to claim 5, wherein
said history adding device finds a difference image
between an image before edge enhancement and
an image after edge enhancement, and adds the dif-
ference image to the image after edge enhancement
as the history information, to thereby generate the
history-added image file from which an effect of the
edge enhancement of the electronic camera can be
eliminated later.

The electronic camera according to claim 5, wherein
said history adding device finds a difference image
between an image before saturation enhancement
and an image after saturation enhancement, and
adds, as the history information, the difference image
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to the image after saturation enhancement, to there-
by generate the history-added image file from which
an effect of the saturation enhancement of the elec-
tronic camera can be eliminated later.

An image processing program for causing a compu-
ter to apply image processing to a history-added im-
age file generated in the electronic camera according
to any one of claim 5 to claim 7, the program com-
prising program codes for causing the computer to
function as:

an input processing unit obtaining a processed
image and history information from the history-
added image file;

a restoration processing unit applying a resto-
ration processing indicated by the history infor-
mation to the processed image to obtain a re-
stored image which is an image approximate to
an input image before the image processing;
and

an image re-processing unit applying a new im-
age processing to the restored image obtained
by said restoration processing unit.
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FIG. 5
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